Direct observations of root penetration by Meloidogyne naasi larvae into 'Pawnee' wheat and 'Wintok' oats were made using micro-observation chambers. Effects of inoculum density, exposure time, and temperature on larval penetration and nematode development were investigated in wheat and oats. The maximum number of larvae penetrated the wheat and oat roots at the 2000 level of inoculum density, but the maximum percent penetration was at the 500 level for wheat and at the 200 level for oats. In both wheat and oats an ascending trend in larval penetration was more discernible during the first 96 hours than during 96 to 192 hours. Maximum penetration occurred at 25°C in both wheat and oat roots. Cell necrosis in association with larvae was common in oats. Three times as many larvae matured and laid eggs in wheat as in oat roots. Analysis of hostparasite relationships suggests that 'Pawnee' wheat is highly susceptible, and 'Wintok' oats tolerant or moderately resistant to M. naasi.
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Nematode-host interactions resulting in root galls, formation of giant cells, and development of root-knot larvae are known to be the characteristics of a susceptible host. In contrast, paucity of root galls, necrosis of host cells around larvae, and eventual death of incipient giant cells and larvae are known to be the characteristics of a resistant host (Dropkin, 1969a; Rhode, 1965; Veech & Endo, 1970) . However, Dropkin (1969b) noted that 18 host species and varieties resistant to Meloidogyne incognita acrita did not always display cell necrosis and allowed a partial nematode development.
In a recent study on resistant melons, Cucumi.r metuli f eru.r and C. f ici f oliu.r, no necrosis or hypersensitive reaction to M. incognita acrita infections was observed (Fassuliotis, 1970) ; resistance in the melons was instead thought to be associated with hindrance or delayed nematode development and increased stimulation toward maleness. Although correlation between the rate of larval penetration and root-knot nematode resistance is not well-established, a direct relationship is evident between susceptibility of the host and the rate of nematode development (Brodie et al., 1960; Christie, 1946; Minton, 1962; Peacock, 1957) .
A comparative study on the host-parasite relationships between wheat and oat roots and M. naasi. was undertaken to elucidate the differences in their susceptibility to the parasite. This paper describes the mode of penetration, factors affecting larval penetration, and nematode development in 'Pawnee' wheat and 'Wintok' 1) Present address: Division of Plant Industry, California Department of Agriculture, Sacramento, California 95814, oats. Histopathological responses of the two hosts to At. naasi have been described elsewhere (Siddiqui, 1971 ; Siddiqui & Taylor, 1970b) .
MATERIALS AND METHODS
Micro-observation chambers were used for direct observation of root penetration. Each chamber consisted of a glass ring, 18 mm in diameter and 5 mm deep, that was attached to a 22 mm square coverslip with Canada balsam. A 24-to 36-hour-old seedling, raised axenically, was placed in each chamber with its roots close to the coverslip. A drop of inoculum consisting of 50-100 surface axenized second-stage larvae was added near the roots, and then approximately 0.5 ml cool, molten l Jlo water agar was pipetted into the chamber. After the agar solidified, the chamber was inverted over a glass microslide and sealed with vaseline. Effects of inoculum density, exposure time, and temperature on penetration were studied using 60 X 15 plastic Petri dishes. Nematode larvae and seeds were axenized as described by Siddiqui & Taylor (1970a) .
Three-day-old seedlings of uniform root length (2 cm) were transferred at the rate of one seedling per dish. The roots of each seedling were covered by an 8-10 mm thick layer of sterile, white sand. An estimated number of larvae, depending on the experiment, were pipetted in the center of each dish.
Five levels of inoculum density, 100, 200, 500, 1000, and 2000 larvae per seedling, were tested. Effects of exposure time on root penetration were studied at 3, 6, 9, 12, 15, 18, 24, 36, 48, 72, 96, 120, 144, 168, and 192 hours after inoculation. Six temperatures, 10°, 15°, 20°, 25°, 30°, and 35°C, were included to study the effects of temperature on penetration. At the end of each experiment, the seedlings were stained in boiling 0.05% acid fuchsin-lactophenol for 2 minutes and then transferred to pure lactophenol. Nematode counts were made by dissecting the larvae free from roots.
In studying comparative development of M. naasi. in 'Pawnee' wheat and 'Wintok' oats, 3-day-old seedlings were inoculated with 500 surface axenized, second-stage larvae using the technique of Siddiqui & Taylor (1970a) . After a 24-hour inoculation period, the roots of each seedling were washed free of larvae that had not yet penetrated in order to bring uniformity in the age of each infection. Each seedling was then transplanted into a 150 ml polyethylene beaker containing sterile white sand. The seedlings received 26° day and 20° night temperatures, and a 16-hour photoperiod. Hoagland's nutrient solution was used to fertilize the seedlings. Four infected wheat and oat seedlings each were harvested daily from the second day until the sixth day and thereafter every 3 days until the 30th day and finally on the 40th day after inoculation. Infected roots were stained in acid fuchsin-lactophenol as described above, and the nematodes were dissected from the roots. Developmental stages of M, naasi present on each sampling day were distinguished by mounting them on a slide in lactophenol for microscopic examination, using the characteristics of each stage described by Siddiqui & Taylor (1970a) .
